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a plate having a generally rectangular configuration with a first end, a 
second end, sides, and a length sufficient to span a disc space and overlap 
portions of at least two adjacent cervical vertebral bodies, said plate having: 

rounded lobes at each corner of said generally rectangular configuration 
and having rounded lobes on said sides between said first and second ends; 

a lower surface for placement against the cervical, vertebral bodies and an 
upper surface opposite to saicMower surface; 

a bi-concave curvature fo^ conforming to the anterior aspect of the 
cervical spine in lordosis, said bi-concave curvature having a longitudinal 
concave curvature along the longitudinal axis of said plate and a transverse 
concave curvature along the transv^e axis of said plate; 

a plurality of bone screw receiving holes extending through said plate from 
said upper surface to said lower surface, and having a reduced diameter portion 
near said lower surface, a respective one\pf said plurality of bone screw 
receiving holes located at each of said rounded lobes such that said plate has a 
first pair of said bone screw receiving holes located at said first end of said plate 
corresponding to a first of the adjacent vertebral bodies, a second pair of said 
bone screw receiving holes corresponding to a second of the adjacent vertebral 
bodies, and a third pair of said bone screw receiving^holes corresponding to a 
third of the adjacent vertebral bodies; and 

a plurality of locking elements each adapted to loc^k to said plate only one 
each a bone screw placed in said bone screw receiving hojes, each of said 
plurality of locking elements coaxially engageable in a respective one of said 
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bone screw receiving! holes to lock one of said bone screws to said plate, each of 
said locking element ; having a bottom surface and a top surface with a 
depression for engaging a tool used to lock and unlock said locking element to 
said plate, said bottom surface configured to fit over the bone screw and bear 
against the bone scrW 



285. (Amended) The plate system p\ claim 282 in which said plate has a length 



longer than said width, and/said longitudinal concave curvature has a radius of 
curvature greater than \p cm and less than 25 cm. 

286. (Amended) The plat^f system of claim 282 in which said plate has a length 
longer than said wjflth. 

287, (Amended) The/plate system of claim 282 in which said transverse concave 
curvature hasya radius of curvature in the order of approximately 16 to 21 mm. 



Please add the following new claims: 




538. A plate system adapted for use in the anterior human cervical spine for 

contacting the anterior aspect of at least two cervical vertebral bodies, said plate 
system comprising: / 

a plate having ^longitudinal axis and a length sufficient to span a disc 
space and overlap portions of at least two adjacent cervical vertebral bodies, 
said plate having a lower surface for placement against the vertebral bodies and 
an upper surface opposite said lower surface, said lower surface being concave 
along a substantial portion of the longitudinal axis of said plate; 
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at least two bone screws each having a central longitudinal axis and being 
adapted to engage each of the at least/two vertebral bodies, respectively, each 
of said bone screws having a leading/end for insertion into the vertebral bodies 
and a trailing end opposite said leading end; 

at least two bone screw receiving holes extending through said plate from 
said upper surface to said lower surface, each of said bone screw receiving 
holes having a central longitudinal axis and being adapted to receive one of said 
bone screws to attach said plate to the vertebral bodies, each of said bone screw 
receiving holes and said bone/screws being configured to cooperate with each 
other to permit the central longitudinal axis of one of said bone screws to fixedly 
align with the central longitudinal axis of one of said bone screw receiving holes, 
at least a first of said bone screw receiving holes adapted to overlie a first of the 
vertebral bodies and at least a second of said bone screw receiving holes 
adapted to overlie a second of the vertebral bodies; and 

a plurality of locking elements each adapted to lock to said plate only one 
each of said bone screws/inserted into one each of said bone screw.receiving 
holes, said locking elements each having a central longitudinal axis adapted to 
be substantially aligned with both the central longitudinal axis of said bone screw 
receiving hole and the jcentral longitudinal axis of said bone screw when inserted 
in said bone screw receiving hple to retain said bone screw to said plate. 
The plate system of claim JjSS; wherein said lower surface of said plate is 
concave at least in part transverse to the longitudinal axis of said plate. 
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545. 



The plate system of claim ^36, wherein said lower surface of said plate Is flat at 
least in part transverse to th^jngitudinal axis of said plate. 
The plate system of claim J^tifwherein at least one end of said plate is 
configured to cooperatively engage a compression tool for movement of at least 
one vertebral body toward pother vertebral body during installation of said plate, 
The plate system of claim jp3#Tfurther comprising an access opening in said 
plate for accessing at least one vertebral body with a compression tool for 
movement of at least one vertebral body toward another vertebral body during 
installation of said plate. 

; ( 

The pl^e system of^laim 5^, wherein said access opening is a slot 
The plate system of claim wherein at least a portion of said lower surface of 
said plate is roughened to promote the growth of bone along said lower surface. 
The plate system of claim 538, wherein said at least one locking element is 
generally circular and said central longitudinal axis of said at least one locking 
element is the rotattonal axis of said at least one locking element, said rotational 
axis being coaxial to the central longitudinal axis of one of said bone screw 
receiving holes when sar^at least one locking element is Inserted in said bone 
screw receiving hole. 



546. The plate system of clgim 538>^herein said at least one^locking element is at 



least in part circular. 



547. The plate system of claim 538, wherein said at least one locking element has at 



\ 



least one wedged surface. 
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549. 



The plate system of claim 538, wherein said at least one locking element 
comprises at least one of a screw and a cap. 

The plate system of claim 538 F wherein said at least one locking element 
comprises at least one of a camming surface, a ramped surface, and a threaded 



550. 



portion. 

The plate system o' 



claim 538, wherein said at least one locking element does 



not substantially protrude above said upper surface of said plate. 



551 . The plate system of claim 538, wherein said trailing end of said bone screw has 
an upper surface that is at least in part curved. 

552. The plate system of claim 538, wherein said bone screw has an upper surface 
that is at least in part in a plane that crosses the longitudinal axis of said bone 
screw, said at least oqe locking element contacting said upper surface of said 
bone screw. 

553. The plate system of cliim 538, wherein the trailing end of at least one of said 
bone screws is configt ired to cooperate with said at least one locking element to 





5^6. 



lock said bone screw to said plate. 

The plate system of claim §38, wherein at least one of said bone screws has a 
head dimensioned to achieve an interference fit with a respective one of said 
bone screw receiving holes, 

The plate system of claim wherein at least one of said bone screws is 
configured to be self-tapping^ 

The plate system of claim 5^ wherein at least one of said bone screws has a 
tip at said leading end and a head proximate said trailing end, a shank 
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therebetween, and a thread having a substantially constant crest diameter along 
^substantial portion of the tengtt of said shank. 

The plate system of claim S^e^wherein said shank is tapered along at least a 
portion of its length. ^ 

The plate system of claim wherein at least one of said bone screws has a 
thread having a thin profile a^*d a sharp crest. 

The plate system of claim JjSB', wherein at least one of said bone screw receiving 
holes is threaded. ^ 

The plate system of claim wherein at least one of said bone screw receiving 
holes is configured to form an Interference fit with one of said bone screws. 
1 . The plate system of claim £36, wherein at least a first pair of said bone screw 
receiving holes is oriented in said plate to overlie the anterior aspect of a first 
cervical vertebral body and at least a second pair of said bone screw receiving 
holes is oriented in said plate to overlie the anterior aspect of a second cervical 
vertebral body. -7 ) 

!2. The plate system of claim wherein said bone screw receiving holes of at 
least one of said first and second pairs of bone screw receiving holes are 




generally arranged in side-bj^side pairs. 
J The plate system of claim 5£8^in combination with an interbody implant, 
i --The plate system of claim j§JI^ in combination with a bone graft. 
5. The plate system of claim J53#; in combination with a bone growth promoting 
material. 
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5£6. The plate system of claim^65, wherein said bone growth promoting material is 
at least in part other than bone/ 7 

The plate system of claim^C wherein said bone growth promoting material is 
at least In part bone. 

\r 

The plate system of claim jj©5, wherein said bone growth promoting material 
includes at least one of bone morphogenetic protein, hydroxyapatite, and 
hydroxyapatite tricalcium phosphate. 

The plate system of claim jjj^wherein at least a portion of said lower surface 
l^J n comprises a bone ingrowth material, 

570. The plate system of claim 538, wherein at least a portion of said lower surface of 

said plate includes a bone iijtp6wth surface. 
^?f^ The plate system of claim S^ff^n combination with a bioresorbable material. 

572. The plate system of claim 538, wherein at least a portion of one of said plate, 
said at least one locking element, and said bone screws is a bioresorbable 
material 

573. A plate systenvadapted for use in the anterior human cervical spine for 
% contacting the anterior aspect of at least two cervical vertebral bodies, said plate 

system comprising; \ 

a plate having a longitudinal axis and a length sufficient to span a disc 
space and overlap portions of at least two adjacent vertebral bodies, said plate 
having a lower surface for placement against the vertebral bodies and an upper 
surface opposite said lower surfaces said lower surface of said plate being 
concave along a substantial portion of ti^e longitudinal axis of said plate; 
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at least two bone screws each having a central longitudinal axis and being 



adapted to engage each of the at least two vertebral bodies, respectively, each 
of said bone screws having pleading end for insertion into the vertebral bodies 
and a trailing end opposite said leading end, said trailing end having a top 
surface oriented toward said upper surface of said plate and a bottom surface 
opposite said top surface oriented toward said lower surface of said plate; 

at least two bone screw receiving holes extending through said plate from 
said upper surface to said lower surface, at least a first of said bone screw 
receiving holes adapted to overlie a first of the vertebral bodies and at least a 
second of said bone screw receiving holes adapted to overlie a second of the 
vertebral bodies, each of said bone screw receiving holes being configured to 



A... 



prevent said bottom surface of said trailing end of said bone screw from 
protruding below said lower surface of said plate; and 

a plurality of locking elements each adapted to lock to said plate only one 
each of said bone screws inserted into one each of said bone screw receiving 
holes, said locking elements each being coaxially engageable at least in part 
within only one of said bone screw receiving holes to retain said one of said bone 
screws to said plate. 
jp^T The plate system of claim Jpif wherein said lower surface of said plate is 




concave at least in part transverse to the longitudinal axis of said plate. 



Sjfc. The plate system of claim JjTJ, wherein said lower surface of said plate is flat at 
least in part transverse to the longitudinal axis of said plate. 
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J^76. The plate system of claim 573, wherein at least one end of said plate is 

configured to cooperatively engage a compression tool for movement of at least 
/ L/l one vertebral body toward /another vertebral body during installation of said plate. 

Hrty %% 

527. The plate system of claim 573/ further comprising an access opening in sard 



r 



7 

plate for accessing at least one vertebral body with a compression tool for 
movement of at least one vertebral body toward another vertebral body during 
installation of said plate. 



I 578, The plate System of claim 573, wherein said access opening is a slot. 

The plate system of claim §73, wherein at least a portion of said lower surface of 
said plate is roughened to promote the growth of bone along said lower surface, 
580. The>plate system of claim 573, wherein said at least one locking element is 
generally circular and said central longitudinal axis of said at least one locking 
element is^Uie rotational axis of said at least one locking element, said rotational 
axis being coaxial to the central longitudinal axis of one of said bone screw 
, receiving ho|es\hen said at least one locking element is inserted in said bone 



lies w^ie 
screw receiving hole. 



581 



The plate system of cl^im 573, wherein said at least one locking element is at 
least in part circular. 

582. The plate system of claim 5\3, wherein said at least one locking element has at 
least one wedged surface. 

583. The plate system of claim 573, wherein said at least one locking element 
comprises at least one of a screw a\d a cap. 
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584. The plate system of claim 573 ( wherein said at least one locking element 
comprise^ at least one of a camming surface, a ramped surface, and a threaded 
portion. 

585. The plate system of claim 573, wherein said at least one locking element does 
not substantially protrude above said upper surface of said plate. 

586. The plate system of claim 573, wherein said upper surface of said trailing end of 
said bone screw is\at least in part curved. 

587. The plate system ordaim 573, wherein said upper surface of said bone screw is 
at least in part in a plane that crosses the longitudinal axis of said bone screw, 
said at least one locking^tement contacting said upper surface of said bone 
screw. 

588. The plate system of claim 57*3, wherein the trailing end of at least one of said 
bone screws is configured to cooperate with said at least one locking element to 

;k said bone screw to paid^ptate 
The plate system of claim ^3fwherein at least one of said bone screws has a 
head dimensioned to achieve an interference fit with a respective one of said 
O k° ne screw receiving holes. / ^ 
^ppu. The plate system of claimj$3, wherein at least one of said bone screws is 
(^J configured to be self^appira^^ 

jpt^ The plate system of claim wherein at least one of said bone screws has a 
tip at said leading end and a head proximate said trailing end, a shank 
therebetween, and a thread having a substantially constant crest diameter along 
a substantial portion of the length of said shank. 
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601. 






The plate system of dairrrt&i, wherein said shank is tapered along at least a 

portion of Its length. q 

T 2) 

The plate system of claim £73, wherein at least one of said bone screws has a 

thread having a thin profile and a sharp crest. 

Jf3> 

The plate system of claim j)73; wherein at least one of said bone screw receiving 
holes is threaded. / q 

The plate system of claim 5^3, wherein at least one of said bone screw receiving 
holes is configured to form an interference fit with one of said bone screws. 
The plate system of claim j^/ wherein at least a first pair of said bone screw 
receiving holes is oriented in said plate to overlie the anterior aspect of a first 
cervical vertebral body and at least a second pair of said bone screw receiving 
holes is oriented in said plate to overlie the anterior aspect of a second cervical 
vertebral body. / 

The plate system of claim j>96, wherein said bone screw receiving holes of at 
least one of said first and second pairs of bone screw receiving holes are 
generally arranged in side-bv-side pairs. 

The plate system of claim jitf^ in combination with an interbody implant. 
The plate system of claim 57^, in combination with a bone graft. 
The plate system of claim W^\n combination with a bone growth promoting 
material. ^ 

The plate system of claim <^)0, wherein said bone growth promoting material is 
at least in part other than bone. 
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^02; The plate system of claim (JOpfftherein said bone growth promoting material is 
a 7 , at least in P art bone. \ 

The plate system of claimJ^Qfwierein said bone growth promoting material 
includes at least one of bone morphogenetic protein, hydroxyapatite, and 
hydroxyapatite tricalcium ^h^)hate. 

The plate system of claim ^73twherein at least a portion of said lower surface 
^ comprises a bone ingrowth material. 

6£l5. The plate system of claim 523Twherein at least a portion of said lower surface of 




// ~> 6p8T The plate system of claim j$23, in c 



said plate includes a bone ingrowth surface. 



The plate system of claim^S, in combination with a bioresorbable material. 
[ ^y^^dQ7. \ The plate system of claim^3, wherein at least a portion of one of said plate, 
skd at least one locking element, and said bone screws is a bioresorbable 
materl? 

608. A plate system adapted for use in the anterior human cervical spine for 

contacting th^nterior aspect of at least two cervical vertebral bodies, said plate 
system comprisingx 

a plate having a longitudinal axis and a length sufficient to span a disc 
space and overlap portions o^at least two adjacent vertebral bodies, said plate 
having a lower surface for placement against the vertebral bodies and an upper 
surface opposite said lower surfac^said lower surface being concave along a 
substantial portion of the longitudinal axiS\of said plate; 

at least two bone screws each having a^central longitudinal axis and being 
adapted to engage each of the at least two vertebral bodies, respectively, each 
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of said bone screws having a leading end for insertion into the vertebral body 
and a trailing end opposite said leading end, at least one of said bone screws 
including proximate said trailing end a maximum cross sectional dimension 
transverse to the central longitudinal axis of said bone screw, said bone screw 
having a contact surface area at the maximum cross sectional dimension; 

at least twolbone screw receiving holes extending through said plate from 
said upper surface Wough said lower surface, each of said bone screw receiving 
holes having a central longitudinal axis and being adapted to receive one of said 
bone screws to attach said plate to the vertebral bodies; and 

a plurality of looking elements each adapted to lock to said plate only one 
each of said bone screws inserted into one each of said bone screw receiving 
holes, said locking elements each adapted to coaxiafly engage only a respective 
one of said bone screw receiving holes and to contact said contact surface area 
of a respective one each of said bone screws so as to retain said respective one 
of said bone screws to said ptete./ 

The plate system of claim £08, wherein said lower surface of said plate is 
concave at least in part transverse to the longitudinal axis of said plate. 
The plate system of clairn^^wherein said lower surface of said plate is flat at 
least in part transverse to the longitudinal axis of said plate. 
The plate system of claim^^wherein at least one end of said plate is 
configured to cooperatively engage a compression tool for movement of at least 
one vertebral body toward another vertebral body during installation of said plate. 
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The plate system of claim 668, further comprising an access opening in said 




plate for accessing at least one vertebral body with a compression tool for 
movement of at least one vertebral body toward another vertebral body during 
installation of said plate. 
_ 613. The plalsp system of claim 608^wh^rein laid Access opening is a slot 




The plate system of claim 6jD8, wherein at least a portion of said lower surface of 
said plate is roughened to promote the growth of bone along said lower surface. 

61 5. Thfe plate system of claim 608, wherein said at least one locking element is 
generally circular and said central longitudinal axis of said at least one locking 
elements the rotational axis of said at least one locking element, said rotational 
axis being coaxial to the central longitudinal axis of one of said bone screw 
receiving hol^s when said at least one locking element is inserted in said bone 
screw receiving h^le. 

616. The plate system ofdaim 608, wherein said at least one locking element is at 
least in part circular. 

617. The plate system of claim N 608, wherein said at least one locking element has at 
least one wedged surface. 

618. The plate system of claim 608, ^herein said at least one locking element 
comprises at least one of a screw ai^d a cap. 

619. The plate system of claim 608, whereFnsaid at least one locking element 
comprises at least one of a camming surface, a ramped surface, and a threaded 
portion. 



-15- 

Received from < 7036799303 > at 6/6/02 6:33:22 PM [Eastern Daylight Time] 



06-06-2002 17:17 



F rom-MART I NfiFERRAROLLP^ 



7036799303 



16 P. 019/069 F- 



620. 



621. 



622. 



623. 



The plate system of claim 608, wherein said at least one locking element does 
not substantialMprotrude above said upper surface of said plate. 
The plate system of claim 608, wherein said upper surface of said trailing end of 
said bone screw is at least in part curved. 

The plate system of claim 608, wherein said upper surface of said bone screw is 
at least in part in a plane that crosses the longitudinal axis of said bone screw, 
said at least one locking element contacting said upper surface of said bone 
screw. 

The plate system of blaim 608, wherein the trailing end of at least one of said 




bone screws is confij 
said bone screw 



ured to cooperate with said at least one locking element to 
to said plate. 



t 608r; wh 





plate system of claimJJOfi^ wherein at least one of said bone screws has a 
head dimensioned to achieve an interference fit with a respective one of said 
bone screw receiving holes. , 

The plate system of claim j>08T wherein at least one of said bone screws is 
configured to be self-tapping.^ 

The plate system of claim Qfiv, wherein at least one of said bone screws has a 
tip at said leading end and a head proximate said trailing end, a shank 
therebetween, and a thread having a substantially constant crest diameter along 
a substantial portion of th^H^^th of said shank. 

The plate system of claim 6^eTwherein said shank is tapered along at least a 
portion of its length. 
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^628. The plate system of claim Jp68, wherein at least one of said bone screws has a 
thread having a thin profile and a sharp crest. 

The plate system of claim^^vherein at least one of said bone screw receiving 
holes is threaded. 

The plate system of claim g&S, wherein at least one of said bone screw receiving 
holes is configured to form an interference fit with one of said bone screws. 
The plate system of claim §08; wherein at least a first pair of said bone screw 
receiving holes is oriented In said plate to overlie the anterior aspect of a first 
cervical vertebral body and at least a second pair of said bone screw receiving 
holes is oriented in said plate to overlie the anterior aspect of a second cervical 



ft 




/ a "7 vertebral k°dy- 

*p$t. — The plate system of claim^l; wherein said bone screw receiving holes of at 

least one of said first and second pairs of bone screw receiving holes are 
1 1^ generally arranged in side-by-*ide pairs. 

JM3. j The plate system of claim Bwpn combination with an interbody implant. 
, 6S4./The plate system of claim pm^ ^combination with a bone graft. 




Jj^a The plate system of daim JiBfCin combination with a bone growth promoting 



/ a j material. y A 

636/ The plate system of claim GpS, wherein said bone growth promoting material is 

. /} at least in part other than bon§<^ 
j}37. The plate system of claim §35, wherein said bone growth promoting material is 
at least in part bone. 
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63^ The plate system 



of claim ^Sfwherein sat 



said bone growth promoting material 




includes at least one of bone morphogenetic protein, hydroxys patite, and 
hydroxyapatite tricalcium phosphate. 

The plate system of claim^l? wherein at least a portion of said lower surface 
comprises a bone ingrowth material. 

The plate system of claim jjP$, wherein at least a portion of said lower surface of 
said plate includes a bone ingrowth surface. 



^|^Pr^The plate system of claim^Dg 



in combination with a bioresorbable material. 




642, The plate system of claim 6Mf wherein at least a portion of one of said plate, 
said at least \r\e locking elem^t, and said bone screws is a bioresorbable 
material. 

643. A plate system Adapted for use in 'the anterior human cervical spine for 
contacting the anterior aspect of at legist two cervical vertebral bodies, said plate 
system comprising: 

a plate having k longitudinal axis a^d a length sufficient to span a disc 
space and overlap portions 6f at least two adjacent cervical vertebral bodies, a 
lower surface for contacting the vertebral bodies and an upper surface opposite 
said lower surface, said lower surface^ being concave along a substantial portion 
of the longitudinal axis of said plate; 

at least two bone screws each having^a central longitudinal axis and being 
adapted to engage each of the at least two vertebral bodies, respectively, each 



^bral b< 
sertion 



of said bone screws having a leading end for inserti^rnnto the vertebral bodies 
and a trailing end opposite said leading end, said trailing end including a lower 
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surface generally transverse to the central longitudinal axis of said screw; 



at least two bone screw receiving holes extending through said plate from 
said upper surface through said lower surface, at least a first of said bone screw 
receiving holes adapted to overlie a first of the cervical vertebral bodies and at 
least a second of said bone screw receiving holes adapted to overlie a second of 
the cervical vertebral bodies, at least one of said bone screw receiving holes 
having a reduced dimension proximate said lower surface of said plate to form a 
seat, said seat having a surface being at least in part flat and adapted to contact 
said lower surface of said trai|mg end of one of said bone screws; and 

a plurality of locking elements each adapted to lock to said plate only one 
each of said bone screws inserted in one each of said at least two bone screw 
receiving holes, said locking elements each adapted to coaxially engage only 
one each of said bone screw receiving holes and to at least a portion of only one 
of said bone screws so as to retain a respective one of said bone screws to said 

i'%^ te ' i if? 

j^C The plate system of clairr^643/wherein said lower surface of said plate is 



concave at least in part transverse to the longitudinal axis of said plate. 

//is 

5. The plate system of clain^§43/wherein said lower surface of said plate is flat at 
least in part transverse to thejongitudinal axis of said plate. 



4. 

t. The plate system of claim wherein at least one end of said plate is 



, i§4"3, v\ 

configured to cooperatively engage a compression tool for movement of at least 



one vertebral body toward another vertebral body during Installation of said plate. 
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/ iL^"jhe plate system of claim (^^further comprising an access opening in said 
plate for accessing at least one vertebral body with a compression tool for 
movement of at least one vertebral body toward another vertebral body during 
installation of said plate. 




648. The platte system of claim 643, wherein said access opening is a slot. 

649. The plate \ystem of claim 643, wherein at least a portion of said lower surface of 
said plate isVoughened to promote the growth of bone along said lower surface. 

650. The plate system of claim 643, wherein said at least one locking element is 
generally circular and said central longitudinal axis of said at least one locking 
element is the rotational axis of said at least one locking element, said rotational 
axis being coaxial to^the central longitudinal axis of one of said bone screw 
receiving holes when sa v id at least one locking element is inserted in said bone 
screw receiving hole, 

.651 . The plate system of claim 6^, wherein said at least one locking element is at 
least in part circular. 

652, The plate system of claim 643, wherein said at least one locking element has at 
least one wedged surface. 

653, The plate system of claim 643, whereir^Ssaid at least one locking element 
comprises at least one of a screw and a ca^. 

654, The plate system of claim 643, wherein said at least one locking element 
comprises at least one of a camming surface, a\ramped surface, and a threaded 
portion. 
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655. The plate systemiof claim 643, wherein said at least one locking element does 
not substantially protrude above said upper surface of said plate. 

656. The plate system of claim 643, wherein said upper surface of said trailing end of 
said bone screw is at least in part curved. 

657. The plate system oftclalm 643, wherein said upper surface of said bone screw is 
at least in part in a plpne that crosses the longitudinal axis of said bone screw, 
said at least one locking element contacting said upper surface of said bone 
screw. 

658. The plate system of cl aim 643, wherein the trailing end of at least one of said 
bone screws is configured to cooperate with said at least one locking element to 
lock said bone screw tc said plate. 

The plate system of claim o43Twherein at least one of said bone screws has a 



head dimensioned to achieve an interference fit with a respective one of said 
bone screw receiving holes. _ 
6. The plate system of claim 643, wherein at least one of said bone screws is 
^7 I configured to be self-tapping,^ 

fymj The plate system of claim^K3Twherein at least one of said bone screws has a 

tip at said leading end and a head proximate said trailing end, a shank 

therebetween, and a thread having a substantially constant crest diameter along 

a substantial portion of the length of said shank. 

' /3 I 




The plate system of claim 6jfr\, wherein said shank is tapered along at least a 
portion of its length. 
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(T The plate system of claim 6jfi, wherein at least one of said bone screws has a 
thread having a thin profile and a sharp crest 

?r J/1 

W. The plate system of claim 6#3, wherein at least one of said bone screw receiving 
/ holes is threaded. 

The plate system of claim Itj^ wherein at least one of said bone screw receiving 
holes is configured to form an interference fit with one of said bone screws. 
The plate system of claim (p3, wherein at least a first pair of said bone screw 
receiving holes is oriented in said plate to overlie the anterior aspect of a first 
cervical vertebral body and at least a second pair of said bone screw receiving 
holes is oriented in said plate to overlie the anterior aspect of a second cervical 
, vertebral body. 

Gpf\ The plate system of claim ^6'. wherein said bone screw receiving holes of at 

least one of said first and second pairs of bone screw receiving holes are 
n (j generally arranged in side-by-side pairs. 

6^6. The plate system of claim 6#5, in combination with an interbody implant 

Bb£T The plate system of claim 64a, in combination with a bone graft. 

pnf. The plate system of claim p4cf, in combination with a bone growth promoting 

, material. /, , \ 

p/f. The plate system of claim fpv, wherein said bone growth promoting material is 

(/ if-L^ 31 least in part other than ti0 ]}p 

The plate system of claim 00, wherein said bone growth promoting material is 
at least in part bone. 
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673. The plate system of claim 670, wherein said bone growth promoting material 
includes at least one of bone morphogenetic protein, hydroxyapatite, and 
hydroxyapatitehricalcium phosphate. 

674. The plate system of claim 643, wherein at least a portion of said lower surface 




I (J L comprises a bone ingrowth material. 

QJ6. The plate system of claim wherein at least a portion of said lower surface of 
said plate includes a bone ingrowth surface. 

m H 

6J/-6. The plate system of claim in combination with a bioresorbable material. 

677. The plate system of claim 643, wherein at least a portion of one of said plate, 
s^id at least one locking element, and said bone screws is a bioresorbable 
material. 

678. A plate System adapted for use in the anterior human cervical spine for 
contacting the anterior aspect of at least two cervical vertebral bodies, said plate 
system comprising: 

a plate havtag a longitudinal axis and a length sufficient to span a disc 
space and overlap portions of at least two adjacent vertebral bodies, said plate 
having a lower surface fckplacement against the vertebral bodies and an upper 
surface opposite said lower surface, said lower surface of said plate being 
concave along a substantial portion of the longitudinal axis of said plate; 

at least two bone screws each having a central longitudinal axis and being 
adapted to engage each of the at leasrtwo vertebral bodies, respectively, each 
of said bone screws having a leading end^for insertion into the vertebral bodies 
and a trailing end opposite said leading end, said trailing end having a top 
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surface oriented toward said upper surface of said p!ate and a bottom surface 
opposite said top surface oriented toward said lower surface of said plate; 

at least two bone screw receiving holes extending through said plate from 
said upper surface to said lower surface, at least a first of said bone screw 
receiving holes adapted to overlie a first of the vertebral bodies and at least a 
second of said bone screw receiving holes adapted to overlie a second of the 
vertebral bodies, each of said bone screw receiving holes being configured to 
prevent said bottom surface of said trailing end of said bone screw from 
protruding below said lower surface of said plate; and 

a plurality of locking elements each adapted to lock to said plate only one 
each of said bone screws inserted into one each of said bone screw receiving 
holes, said locking elements each having a central longitudinal axis that passes 
through one of said bone screw receiving holes, respectively, to retain said one 
of said bone screws to said^^p. 

The plate system of claim §£§f wherein said lower surface of said plate is 
/k concave at least in part transverse to the longitudinal axis of said plate. 

The plate system of claimj^fi, wherein said lower surface of said plate is flat at 



£ I least in part transverse to yi^lgngitudinal axis of said plate, 
fijin . The plate system of claim^8, wherein at least one end of said plate is 

configured to cooperatively engage a compression tool for movement of at least 
\ one vertebral body toward ap^her vertebral body during installation of said plate. 



6J02. The plate system of claim §7-8, further comprising an access opening in said 
plate for accessing at least one vertebral body with a compression tool for 
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movement of at least one vertebral body toward another vertebral body during 
installation of said plate. 
Z"""^. 683. The V(at^y$teh^of claim 678^vherein sai^ access opening ik a slot. 

The plate system of claim ^tI, wherein at least a portion of said lower surface of 
said plate is roughened to promote the growth of bone along said lower surface. 
685\ The plate system of claim 678, wherein said at least one locking element is 

lerally circular and said central longitudinal axis of said at least one locking 
element is the rotational axis of said at least one locking element, said rotational 
axis beitaj coaxial to the central longitudinal axis of one of said bone screw 
receiving holes when said at least one locking element is Inserted in said bone 
screw receiving hole. 

686. The plate system of claim 678, wherein said at least one locking element is at 
least in part circular^ 

687. The plate system of ci^im 678, wherein said at least one locking element has at 
least one wedged surface^ 

688. The plate system of claim 678, wherein said at least one locking element 
comprises at least one of a screw and a cap. 

689. The plate system of claim 678, wherein said at least one locking element 
comprises at least one of a camming surface, a ramped surface, and a threaded 
portion. 

690. The plate system of claim 678, wherein said a\least one locking element does 
not substantially protrude above said upper surface of said plate. 
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691 . The plate systemW claim 678, wherein said upper surface of said trailing end of 
said bone screw isW least in part curved* 

692. The plate system of claim 678, wherein said upper surface of said bone screw is 
at least in part in a plane that crosses the longitudinal axis of said bone screw, 
said at least one lockingyelement contacting said upper surface of said bone 
screw. 

693. The plate system of claim 678, wherein the trailing end of at least one of said 
bone screws is configured to cooperate with said at least one locking element to 
lock said bone screw to said plj 

The plate system of claim §78, wherein at least one of said bone screws has a 
head dimensioned to achieve an interference fit with a respective one of said 



, ^ bone screw receiving holes. 
$95, The plate system of claim £r87 wherein at least one of said bone screws Is 

configured to be self-tapping^/ 
l 69fT The plate system of claim pTB, wherein at least one of said bone screws has a 
tip at said leading end and a head proximate said trailing end, a shank 
therebetween, and a thread having a substantially constant crest diameter along 
i , A a substantial portion of the length of said shank. 

\kn Mr 

6^7. The plate system of claim 6J06, wherein said shank is tapered along at least a 




6^6 



portion of its length. 

The plate system of claim' 6/8, wherein at least one of said bone screws has a 
thread having a thin profile and a sharp crest. 
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The plate system of claim 6js; wherein at least one of said bone screw receiving 
holes is threaded. 

700. The plate system of claim Q$8, wherein at least one of said bone screw receiving 



holes is configured to form an Interference fit with one of said bone screws. 
The plate system of claim sffi, wherein at least a first pair of said bone screw 




receiving holes is oriented in said plate to overlie the anterior aspect of a first 
cervical vertebral body and at least a second pair of said bone screw receiving 
holes is oriented in said plate to overlie the anterior aspect of a second cervical 
t A H vertebral body, - / 

my m 

W2. The plate system of claim , wherein said bone screw receiving holes of at 
least one of said first and second pairs of bone screw receiving holes are 
generally arranged in side-by^ide pairs. 

The plate system of claim ^T^in combination with an Interbody implant. 
fffl./ The plate system of claim J?8/tn combination with a bone graft. 

The plate system of claim 06, in combination with a bone growth promoting 
material. 

The plate system of claim wherein said bone growth promoting material is 
at least in part other than bpne^ 

m 

The plate system of claim 70o, wherein said bone growth promoting material is 



at least in part bone. ^ / 

m 

8. The plate system of claim 70o, wherein said bone growth promoting material 
includes at least one of bone morphogenetic protein, hydroxyapatite, and 
hydroxyapatite tricalcium phosphate. 
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The plate system of claim pj%\ wherein at least a portion of said lower surface 
comprises a bone ingrowth material. 

The plate system of claim p^wherein at least a portion of said lower surface of 
x r y 1 said plate includes a bone ingrowth surface. 
Jj$n. The plate system of claim combination with a bioresorbable material. 

The plate system of claim ejff; wherein at least a portion of one of said plate, 
said at least one locking element, and said bone screws is a bioresorbable 
material. 

713. A ptatfe system adapted for use in the anterior human cervical spine for 

contacting the anterior aspect of at least two cervical vertebral bodies, said plate 

t \ .. 

system comprising: 

a plate X having a longitudinal axis and a length sufficient to span a disc 

\ 

space and overlap portions of at least two adjacent cervical vertebral bodies, a 
lower surface for placement against the cervical vertebral bodies, said lower 
surface being concave^along a substantial portion of the longitudinal axis of said 
plate, and an upper surface opposite said lower surface; 

at least two bone screWs each having a central longitudinal axis and being 

\ 

adapted to engage each of the sit least two cervical vertebral bodies, 
respectively, each of said bone screws having a leading end for insertion into the 
cervical spine and a trailing end opposite said leading end, at least one of said 
bone screws including proximate said trailing end a contact surface area at least 
in part in a plane that crosses the central longitudinal axis of said bone screw; 



-28- 

Received from < 7036799303 > at 616/02 6:33:22 PM [Eastern Daylight Time] 



\ 



06-06-2002 17:21 Frcm-MARTIMFERRAROLE^ 7036799303 ^416 P. 032/069 F-790 




at least two bone screw receiving holes extending through said plate from 
said upper surface through said lower surface, at least a first of said bone screw 
receiving holes adapted to overlie a first of the cervical vertebral bodies and at 
least a second of saickbone screw receiving holes adapted to overlie a second of 
the cervical vertebral bodies, each of said bone screw receiving holes having a 
central longitudinal axis ar^d being adapted to receive one of said bone screws to 
attach said plate to the cervical spine; and 

a plurality of locking elements each adapted to lock to said plate only one 
each of said bone screws inserted in one each of said bone screw receiving 
holes, said locking elements each contacting said contact surface area of only 
one of said bone screws so as to retait^said one of said bone screws to sard 

The plate system of claim^S, wherein said lower surface of said plate is 
concave at least in part transverse to the longitudinal axis of said plate. 
7\&. The plate system of claim 7ffi{ wherein said lower surface of said plate is flat at 



TflC The plate system of claim ^^wherein at least one end of said plate 



least in part transverse to Ji^lg^gitudinal axis of said plate. 

~" ' " is 



configured to cooperatively engage a compression tool for movement of at least 
one vertebral body toward ^fipttyer vertebral body during installation of said plate. 



of claim 



pH. The plate system of claim further comprising an access opening in said 
plate for accessing at least one vertebral body with a compression tool for 
movement of at least one vertebral body toward another vertebral body during 
installation of said plate, 
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718. The plate 



systerrj of claim 713^wherein sa^J acces^opening is\ slot. 



y , The plate system of claim wherein at least a portion of said lower surface of 
said plate is roughened to promote the growth of bone along said lower surface. 

720. The plate system of claim 713, wherein said at least one locking element is 
generally circular and said central longitudinal axis of said at least one locking 
element is the rotational axis of said at least one locking element, said rotational 
axis being coaxial to the central longitudinal axis of one of said bone screw 
receiving hWs when said at least one locking element is inserted in said bone 
screw receiving hole. 

721 . The plate syste^n of claim 713, wherein said at least one locking element is at 
least in part circular. 

722. The plate system of.claim 71 3 f wherein said at least one locking element has at 
least one wedged surface. 

723. The plate system of daitoi71 3, wherein said at least one locking element 
comprises at least one of a screw and a cap. 

724. The plate system of claim 7T3, wherein said at least one locking element 
comprises at least one of a camming surface, a ramped surface, and a threaded 
portion. \ 

725. The plate system of claim 713, wherein said at least one locking element does 
not substantially protrude above said upper surface of said plate. 

726. The plate system of claim 713, wherein sai^ upper surface of said trailing end of 
said bone screw is at least in part curved. 
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727. The plate system of claim 713, wherein said upper surface of said bone screw is 
at least in part in a plane that crosses the longitudinal axis of said bone screw, 
said at least one locking element contacting said upper surface of said bone 
screw. 

728. The plate system of ctaim 713, wherein said contact surface area of said at least 
one bone screw is at least in part in a plane that is perpendicular to the 
longitudinal axis of said bone screw. 

729. The plate system of claim 713, wherein said contact surface area of said at least 



one bone screw is at least in part arcuate, 

730. The plate system of claiqri 713, wherein said contact surface area of said at least 
one bone screw is at leas^ in part flat. 

731 . The plate system of claim 71 3, wherein said contact surface area of said at least 
one bone screw is at least ii$ part at an angle to the central longitudinal axis of 
said bone screw. 

732. The plate system of claim 71 3\wherein the trailing end of at least one of said 

bone screws is configured to cooperate with said at least one locking element to 

lock said bone screw to said olate\ 

***) 

The plate system of claim 7^3/wherein at least one of said bone screws has a 
head dimensioned to achieve an interference fit with a respective one of said 
bone screw receiving holes. , n 

The plate system of claim 7^3, wherein at least one of said bone screws is 
configured to be self-tapping. 
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The plate system of claim ZJSfwherein at least one of said bone screws has a 
tip at said leading end and a head proximate said trailing end, a shank 
therebetween, and a thread having a substantially constant crest diameter along 
, / a-substantial portion of the lengtKbf said shank, 

£36. The plate system of claim 735; wherein said shank is tapered along at least a 
O portion of its length. A/ * 



The plate system of claim £^/Wherein at least one of said bone screws has a 
^ thread having a thin profile shar P orest 



#7 

^58. The plate system of claim Z#3 /wherein at least one of said bone screw receiving 
holes is threaded. , Q "? 




1?l 






The plate system of claim Tfi& % wherein at least one of said bone screw receiving 
holes is configured to form an^ipterference fit with one of said bone screws. 
The plate system of clafmj^, Wnerein at least a first pair of said bone screw 
receiving holes is oriented in said plate to overlie the anterior aspect of a first 
cervical vertebral body and at least a second pair of said bone screw receiving 
holes is oriented in said plate to overlie the anterior aspect of a second cervical 
vertebral body. q 
Jm. The plate system of claim 7#X wherein said bone screw receiving holes of at 
least one of said first and second pairs of bone screw receiving holes are 
,7 generally arranged in side-by*side pairs. 
£42. The plate system of claim Vfi/ip combination with an interbody implant. 
The plate system of claim jt^fin combination with a bone graft. 
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751. 



The plate system of claim JApfirx combination with a bone growth promoting 
material. 



The piate system of claimJpMK wherein said bone growth promoting material is 
at least in part other than bor ^ 

The plate system of claim /^wT wherein said bone growth promoting material is 



4 



at least in part bone. 

The plate system of claim^^ wherein said bone growth promoting material 
includes at least one of bone morphogenetic protein, hydroxyapatite, and 



hydroxyapatite tricalcium phosohate. 

The plate system of claim (Jp, wherein at least a portion of said lower surface 
comprises a bone ingrowth v iTiateriaI. 
The plate system of claim 7j&, wherein at least a portion of said lower surface of 
said plate includes a bone ingrowth surface. 

The plate system of claim jpwj in combination with a bioresorbable material. 
The plate system of ctaim 713, wherein at least a portion of one of said plate, 
said at least one lockingNelement, and^said bone screws a bioresorbable 
material.- ^ 



REMARKS 

Applicant has amended claims 282, 285, 286, and 287, cancelled claims 200- 
281, 288, and 289, and added new claims 538-751 to further define Applicant's claimed 
invention. 



-33- 



Receivefffrom < 7036799303 > a! 616/02 6:33:22 PM [Eastern Daylight Time] 



